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Abstract
Information and communication technology for
development (ICT4D) initiatives often result in
abandonment following a successful technical
implementation. This article contributes to the
literature on the sustainability of ICT4D projects by
proposing a substantive theory of Cultivating
Sustainability. A qualitative study, based on three
ICT4D implementation cases in a least developed
country, served to explore the question of how the
sustainability of ICT4D could be enhanced. This paper
suggests that sustainability needs to be cultivated
proactively and continuously, from project initiation to
benefit realization. The article indicates specific
strategies that can help least developed countries
achieving the long-lasting benefits donors and
recipients anticipated.

1. Introduction
According to Braa, Monteiro and Sahay [12 p.359],
‘the lack of sustainability of working information
systems [IS] in developing countries is striking’ and
has caused these countries to suffer direct and indirect
costs such as financial, opportunity, political and
beneficiary costs, as well as discouraging the
governments from implementing similar initiatives in
the future [37].
The failure rate in ICT4D projects is alarmingly
high. In the government sector alone, studies have
reported a failure rate of up to 85 percent [37], a rate
that appears to be resilient. The World Bank’s survey
of around 1,300 projects approved from 2003–2010
found that less than 60 percent of the ICT4D projects
supporting the delivery of government services to the
public have achieved or were expected to achieve their
intended results and that 70 percent of these projects
also experienced cancellation or delay [41]. Among the
types of failure, sustainability failure is an insidious
kind. It occurs when systems are abandoned after their
initial successful implementation [2, 36, 80], thus
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wasting human and financial capital as well as not
delivering the promised benefits.
The high failure rate has a high cost in financial and
human development terms. Since the 1980s, the World
Bank has invested around US$2.2 billion to finance 87
financial MIS projects in 51 developing countries [22],
only a few of these systems will be sustainable beyond
donor support and suffer a failure rate of
approximately 80 percent [24]. While donors recognize
and fund the strategic deployment of ICT for
development [63], these systems often become merely
unsustainable [6].
The study we report here provides a theoretical
explanation [35] suggesting key processes and
strategies geared to achieve sustainable ICT4D. To that
end, we studied project implementation processes
taking into account the beneficiary’s (or host)
perspective. The substantive theory emerged from
interpreting data during a two-year exploration of three
significant ICT4D projects in Timor-Leste.
The next two sections provide a brief background
and describe our research methodology before moving
to present the observed patterns contributing to
achieving sustainability, in section four, and
concluding the article.

2. Background: sustainable information
systems in ICT4D initiatives
The
implementation
of information
and
communication technologies for development (ICT4D)
projects in less-developed countries (LDCs) are both
critical to their development and prone to failure [16,
38]. These projects often face formidable difficulties in
sustaining their mission [20]. They suffer from a lack
of resources and diminished political commitment [2]
and thus are especially prone to sustainability failure.
Given the importance of sustainability in ICT4D
research, the phenomena needed multiple angles of
study. Some studies focused on standardization of
data/information formats [42], application of a ‘flexible
standard strategy’ for technology development in a
complex setting [11], and development of reliable
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infrastructure [44]. Adding to these technical aspects of
sustainability the IS literature also discussed ways to
establish ‘green data centers’ locally in LDCs using
energy-efficient technologies [4] and the use of
recycled computers and training of local actors to
manage and maintain the IT resources [73].
Sustainability also has political, institutional, and
economic aspects. Strong leadership can be critical to
guarantee successful implementation and sustainability
[45] and by resolving the challenges of bringing
different institutions together [43] and achieving
economic and financial gains through increased
efficiency [46] and subsidies for the user [9].
Moreover, a sustainable ICT4D initiative needs to
focus on achieving sustainability from an end-user
viewpoint. For example, through continuously
addressing end-users’ changing needs [5], building
trust and cooperation with other social actors [14, 51],
and the use of mobile platforms to consolidate ICT4D
participations from the marginalized groups in the
society, user involvement, increased ownership and
social recognition at the local level [13].
More recently, we have calls to rethink suitability
through a user-driven perspective for development
[61]. Because typical ICT4D projects are often
deployed in phases such as initiation, implementation,
and post-implementation [57], it is necessary to
understand how sustainability can be built across these
phases. For example, the implementation phase
typically involves critical decisions about selection of
technology, its procurement and installation, and the
assimilation, use, and adaption of the technology [3].
Since these phases involve local and foreign actors
with different cultures, agendas, and interests [17, 39,
60, 78], we argue that we need to observe the dynamics
of evolution in real-life ICT4D projects.
All the mentioned aspects are essential contributors
to alleviate LDCs’ difficulties in implementing and
maintaining ICT4D [60]. Hence, continuous calls have
been made for further research to improve our
understanding of the processes of delivering
sustainable ICT4D after the donors’ investment [38,
61, 64, 80]. These calls for process-focused
sociotechnical research are congruent with the nature
of projects involving heterogeneous actors from
competing interests and backgrounds. These projects
are affected by national agenda and international
politics [17, 18], contesting rationalities and diverse
cultures [79]. Importantly, these projects require
changes in government institutions’ culture and
practice [17]. Thus presenting an overlap of
technological and social elements in complex contexts
in which “the designers play a limited yet
consequential role” [39 p.900].

Also, adopting a system is often a multi-party
decision negotiated by several influential stakeholders.
While the IS literature has for long observed causes of
failure [25], it seems that the risk of influential
stakeholders’ resistance has been understudied [76].
The mentioned background indicated the need to
explore how the local implementers of donororiginated systems could enact processes aimed at
enhancing the sustainability outcomes of their projects.
We decided to study the phenomenon in context and
longitudinally [57]. We aimed to derive a substantive
theory [71] from explaining and informing [35] the
under-investigated processes leading to project
delivery and system sustainability.

3. Research methodology
Our objective in this study was to develop a process
theory to conceptualize process as a sequence of events
and phases [74] to explain and suggest a pattern of
possibilities [35]. We adopted a combination of
grounded theory methodology (GTM) [30, 31, 33] and
case study method [26, 27]. In our approach, we
followed an overarching GTM strategy based on data
from case studies [as suggested by 28].
We aimed to produce rigorous research outcomes
also relevant to practice [8, 66]. To that effect, we
followed a process of abduction from real-life cases
[19, 65] to explain how actors resolve their main
concerns in their substantive field [71, 72, 77]. The
adopted methodology:
a) Allowed studying complex organizational
phenomena [48, 50] to develop a theoretical
account of the complex change process in ICT4D
project implementations [1].
b) Allowed the dynamic evolution of the inquiry
through a theoretical sampling strategy [31],
which enabled the systematic progression of
knowledge through constant data comparison [33].
c) Enabled the control of biases by comparing our
memos against data collected from the field to
verify its relevance, guarding us against
preconceived ideas and bias [33, 70].
d) Enabled the understanding of the dynamics of
complex ICT4D project implementation and, at
the same time, to validate research findings [55].
e) Provided guidelines for collecting and analyzing
data to build middle-range theory [15] that enabled
seeking rigor and relevance [29].
f) Allowed the research team to capitalize on the
significant GTM expertise of the second author,
thus overcoming the typical difficulties faced by
novice use of the method [71].
By situating our exploration in a least developed
country, we aimed to identify understated assumptions
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emerging from studies based on developed countries
[7]. Timor-Leste provided such context. Timor-Leste is
a Southeast Asian nation and one of the least
developed countries in the world [69]. As a new, poor
but resource-rich country, Timor-Leste presented an
exciting setting for both research and practice; the
country was rapidly modernizing while its people
continued to observe traditional practices very closely.
We investigated three major ICT4D projects in the
public sector in Timor-Leste. The Alpha project in the
finance sector, the Beta project in the justice sector,
and the Delta project in the education sector (project
names are pseudonyms). The first author, a native to
Timor-Leste, studied for extended periods the project
teams on location, and such daily contact helped to
develop a high level of sensitivity to the observed
practice. Table 1 lists the data collected.
Table 1: Data collection across cases.
Data Collection activity
First author’s fieldwork
immersion (in-situ co-location).
Formal semi-structured
interviews of current/former
ministers or vice-ministers,
consultants, vendors, directors,
end-users.
Average length of the interviews.
Formal observations of meetings
and training sessions.
Supporting documents, including
project plans, meeting minutes of
meetings, and training materials.
Transcriptions from interviews,
observations, and notes.

Alpha
Three
months
11

Beta
Four
months
15

Delta
Two
months
15

1 hour
10

40 min.
20

30 min.
24

40

95

82

170
pages

116
pages

146
pages

We collected and analyzed data from formal semistructured interviews, observations of meetings and
training sessions, informal conversations, and
electronic
correspondence
with
the
actors.
Additionally, project documents (such as meeting
minutes, reports, project plans, and others) served to
explore the findings further.
Data collection progressed in three waves, each
case required six months of dedicated study, to elicite

the first round of understanding. We then re-contacted
each case to gather additional data as the theory
development across cases progressed.
The co-location of the first author was central to
“conducting real-time observations of the events and
activities in strategy development while they occur in
time, and without knowing a priori the outcomes of
these events” [74 p.181]. Also, the rapport generated
during the fieldwork immersions facilitated candid
accounts, clarifications, and updates via emails.
The analysis of the three cases took two years,
during which the first author was able to collect further
evidence to compare and contrast data across cases and
to observe the evolution of each case. Congruent with
the type of process theory pursued, the unit of analysis
was the conceptualized event [47, 74].
The data strategy of constant comparison across the
different types of data allowed us to confirm, enrich or
reject the emerging concepts [30], and at the same
time, increased the internal validity of the research and
its findings [52]. We transcribed and translated the
interviews before using qualitative data analysis
software (ATLAS.ti) to follow GTM’s data analysis
procedures [30, 31, 33].
To complement the analysis and reach consensus
between the authors, we used mind-maps, diagrams,
and walkthrough discussions. The frequent discussions
of ideas were critical to generate intellectual stimuli
throughout the interplay between data collection and
analysis [72], and thus to theorize.

4. Findings and discussion: cultivating
sustainability process theory
Our study allowed us to conceptualize a cultivating
sustainability process that has three phases: system
adoption, system implementation, and system
outcomes. In each of these phases, sub-processes help
achieve the phase objective. Our interpretation of the
data indicates a progression of what we identified the
main concerns about sustainability at each stage of the
initiative (see Figure 1 and its subsequent description).

Figure 1: The Cultivating Sustainability Process Theory
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4.1. Phase 1: system adoption decision
Our data shows that ICT4D projects require a
resolute effort to manage the highly probable event of
resistance from top decision-makers during the system
adoption decision phase. We observed that having the
support of the host institution and the commitment of
the donors was insufficient as a predictor of acceptance
by the top management level affected by the change.
Thus, a key concern is to achieve strong sponsorship
from the host institution’s relevant top-managers; in
doing so, assuming unity of purpose among these
stakeholders is risky and even foolish, as implementing
information systems are likely to produce winners and
losers [56].
We found three sub-processes as a critical to
achieving strong sponsorship: establishing selfinterests, to convince the top-management about the
technical and political benefits from system
implementation; escalating, to deal with resistance from
mid and high-level officials; and harnessing political
support, to consolidate support from influential
international actors in the host country. These subprocesses are synergistic, combining their outcomes
enhance their effect on the project, as we discuss next.
4.1.1. Establishing self-interest. We observed actors
engaging in the process of signaling self-interest
motives to attain top management support. They aimed
to increase top management's awareness of the potential
technical and political benefits of the ICT4D project.
Doing so was necessary as the top-managers were
expected to act on their self-interest as well as on the
interest of their institutions. The observed process is
congruent with agency theory’s assumptions that actors
are boundedly self-interested; that is, norms and
conventions bound their self-interest [10].
The establishing self-interest process deals on how
to approach the top-management of the host institution
to adopt the ICT solution and gain their support as
champions of the project. This process requires a deep
understanding of technical, economic, and political
incentives that could be used to communicate with the
relevant top-managers effectively. Communication
tactics included showcasing a success story from
relevant institutions that have implemented and
successfully used similar systems.
It was also valuable to provide opportunities for topmanagers to declare their role in the initiative
publicly—for example, by inviting the top-management
to attend national and international forums that discuss
the importance of system implementation in reforming
the public sector. By publicly declaring support, or
being perceived as supporters, of the initiative, topmanagers act as transformational leaders championing

the project [75], and they become more committed to
achieving the project objectives than having stated their
support in private [40].
We also observed that engagement with the external
forums increases the top-manager awareness of the
potential self-benefit and political outcomes from
implementing the system in their institution. In the
Alpha project, the top-manager decided to implement
ICT4D technology based on the realization of both
technical and political potential benefits. Technically,
the system would enable more efficient and transparent
handling of the State budget. Politically, the system
would introduce transparency and accountability to the
public sector, thus bringing political outcomes in the
form of recognition for the top management. Similarly,
in the Beta project, the justice sector’s top-management
decided to implement the ICT4D technology based on
the potential benefits from the achieving internal
vertical transparency, where they will be able to oversee
the performance of their subordinates, and the use of
new statistical data, produced by the system, for
improving the justice sector’s decision-making
processes.
In both Alpha and Beta projects, we observed that
the increased awareness of the technical and political
self-interest ramification of the ICT4D initiative
resulted in stronger sponsorship by top management
throughout the project implementation process.
4.1.2. Escalating attention. The Escalating Attention
sub-process deals with ways to increase the external
stakeholders’ involvement and focus on the project and
its implementation process. This sub-process works to
achieve conflict resolution or to increase awareness. For
example, bringing together the top-managements from
relevant institutions in one forum to resolve issues
regarding adoption decisions at the individual
institution, or organizing discussion forums with
external stakeholders, such as CSOs, international
institutions and the public in general.
In the Beta project study, the project team overcame
initial resistance from a powerful local actor by
bringing the issue to a coordination forum in which topmanagement teams discussed critical issues in the
justice sector. They also brought the issue to a few
forums attended by national and international
stakeholders to discuss the importance of implementing
the system in the mentioned sector. These forums
served three key goals: to deter officials with personal
interests from undermining the system implementation
process, to share information between the stakeholders
involved, and to inform the public about the system
implementation progress. These three elements
encouraged the top-management to support the adoption
of the technology.
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4.1.3. Harnessing political support. This sub-process
deals with finding ways to harness political and
diplomatic support from other influential international
actors in the host country to support the ICT4D project
implementation. By harnessing political support, the
actors aimed at increasing the credibility of the project
implementation in the eyes of the local topmanagement, creating further psychological pressure
and further encouraging the top-management to adopt
the technology. For example, the Beta project team
approached ambassadors from key countries, such as
the USA, Portugal, and Australia, to request financial
and political support and to promote the initiative to the
local top-management of the host institutions.
The top management's decision to adopt the system
based on awareness of its potential technical and
political benefits leads to strong sponsorship from the
top management. Therefore, during the System
Adoption Decision phase, it is critical to focus on
maximizing strategies and actions leading to ensuring
that potential champions are aware of how the project
will benefit them and their constituents, and thus that
the project receives a high level of attention and
support. Harnessing political support also serves to
counterbalance influential stakeholders whose interest
may be negatively affected by the ICT4D initiative.

4.2. Phase 2: system implementation
The system implementation phase takes advantage
of the strong sponsorship achieved in the first phase,
and focuses on the successfully delivery of the ICT4D
technology, in a manner that is congruent with the host
institution’s environment. To this aim, the project team
enacts three subprocesses: trading of capital,
consolidating resources, and resolving the design-reality
gap sub-processes, as detailed next.
4.2.1. Trading of capital. We observed that it is
necessary to manage the risk posed by the potentially
unbalanced relationship between vendor and the hostclient [23, 34] by having a process conducive to the
selection of the most appropriate vendor to deliver the
ICT4D technology.
The trading of capital subprocess assumes that both
the vendor and the host country are part of a bargaining
process. Vendors are selected based on their possession
of forms of capital, such as experience, expertise,
international network, and their open-source business
model. A potential vendor can also be approached using
potential business opportunities and links with
international institutions operating in the host country,
and assessed on its capacity to transfers knowledge and
human capital to the host-client.

A vendor possessing the above forms of capital will
be able to deliver an ICT4D technology based on
existing conditions of the host institution and prepare
the local IT programming capacity to handle system
enhancement. These steps will significantly reduce the
cost of procurement and continued maintenance of the
system. For example, in the Beta project, an
experienced international vendor delivered the system.
This vendor could deploy experts to develop a system
driven by the end-users of the host institution and the
ability to contribute actively in enhancing the local IT
officials’ programming skills. As a result, the locals can
enhance the system independently from the vendor, and
thus significantly reducing maintenance and licensing
costs while enhancing the host institution’s human
capital.
4.2.2 Consolidating resources. This sub-process deals
with ways to consolidate the project resources required
for successful system implementation, use, and
enhancement. This sub-process involves procurement
and installation of ICT infrastructure, recruitment of
human resources to support the system implementation
and use, and raising end-users’ awareness of the system
and the potential changes involved.
In the Alpha project, the availability of ICT
infrastructure, such as the network connectivity
between government institutions, was crucial for system
use and required implementing a network connecting
each of the government buildings. The Alpha project
also addressed the lack of capabilities of the city of civil
servants by recruiting knowledgeable national advisers–
who were local officials, not public servants, recruited
with better salary packages.
Furthermore, the consolidation of resources implies
an end-to-end view of project delivery, which must
consider the need to educate end-users and mid-level
managers, and also be educated by them. This
bidirectional education must involve learning about the
system and the potential changes in practices resulting
from system implementation. In the Beta project, the
project team dedicated significant time and effort to
consult with the end-users and the mid-level managers
about the new system.
4.2.3. Resolving the design-reality gap. A gap is
highly likely to exist between the technological solution
as designed and the reality of the host institution [37].
Thus, ICT4D projects must engage in the proactive
consideration of this gap as an undefined barrier to
project success, finding ways to deliver a technological
innovation that is driven by the end-user needs and the
host institution’s existing conditions. In the Beta
project, such process involved a slow process that
included the following sequential steps:
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• During system design, several actions ensured the
suitability and adaptability of the system to the local
contexts, including mapping and socialization of
existing manual process, the formalization of new
processes, and, finally, the formal approval for
system development from the institutional head.
• During the coding step, the vendor first developed
prototypes to enhance consultations with end-users
and the institution. The coding of the system started
after the initial consultation period and proceeded as
an iterative consultation process. Once the coding
and testing phase concluded, the institutional head
provided further approval for deployment.
• System deployment started with system installation
and training of the end-users. The end-users were
trained using printed screens and the actual online
system. Also, training end-users to input legacy
cases into the system reduced the impact of potential
disruptions when using the electronic system.
Because end-users helped in designing the ICT4D
technology according to their existing conditions, they
experienced little difficulties in using the system. The
Beta project also focused on developing the
programming capacity of local IT officials to handle
subsequent enhancement required by the end-users.

4.3. Phase 3: harnessing system outcomes
The third phase in the process model deals with
creating the conditions for continued system use, which
requires a focus on the technical and political outcomes
of system implementation. The objectives of this phase
are to secure the necessary enhancements and to
increase top management's sponsorship; to that end, we
identified the following three sub-processes.
4.3.1. Institutionalizing the system. After a successful
system implementation phase, the system needs to
become “the norm;” that is, it needs to be
institutionalized [54, 56]. We interpreted the subprocess of institutionalizing the ICT4D technology as
an effort facilitated by the following actions:
• Ensuring an effective system hand-over that takes
into account not only developing local capabilities
to manage and maintain the system but also
assisting local actors in developing an annual budget
for system maintenance and enhancements, and
working with the top-management to incorporate
that budget in the overall budget plan to be
submitted to the Parliament for approval.
• Promoting the organizational changes necessary to
effectively incorporate the system into the everyday
routine of the institution. For example, as part of the
institutionalizing process, a new unit, the

information management authority, was created
with the role to provide advice to the top
management on the issues related to system
maintenance, training, and enhancement.
• Signaling the importance of the new information
systems, the status of the IT departments in these
government institutions were promoted to the higher
level of the unit, and some IT officers with
specialized skills were promoted as chiefs of
departments.
Our observations add know-how to the assertion that
an ICT4D technology becomes institutionalized when
the new practices/procedures introduced by the system
have been routinized and regarded as part of the host
institution’s daily life [62], and to the role of
institutionalization processes in the sustainability of
ICT4D initiatives [49].
4.3.2. Consolidating data outputs. Lack of accurate
data to support the decision-making process in
government institutions in LDCs is an everyday reality
[67]. ICT4D initiatives can contribute to improving the
accuracy and availability of data decision making, and
thus helping to create conditions for benefits realization
and continued system use. This consolidating data
outputs sub-process contains the following:
• Publication of data outputs: openly share data
produced by the system with the public. In the
Alpha project, to achieve transparency and
accountability in the handling of the State budget,
data from the system was distributed through a
budget transparency portal, which publishes how the
state budget is spent by the respective government
and state institutions [59].
• Sectoral data integration: government institutions in
the same sector were also required to consolidate
their data by integrating their data outputs at the
sectoral level. In the Beta project, the project formed
a dedicated unit to produce justice information
generated from all the institutions in the sector.
• Cross-sectoral data linkages: for a better
government-wide
intervention,
government
institutions working across sectors are also required
to share data between them electronically. In the
Gamma project, government institutions delivering
water and sanitation required data from the
education sector. The data from the education
ministry now helps the infrastructure ministry to
identify the schools in need of their services.
4.3.3. Harvesting political outcomes. The harvesting
political outcomes sub-process deals with ways to
deliver political recognition from national and
international institutions and forums to the top
management's reform initiatives.
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For example, the Alpha project team used an
international forum held in Timor-Leste to formally
launch official web-portals, one of the outputs of the
Alpha system. International figures, such as the former
British Prime Minister Tony Blair, attended this
prestigious event that heralded Timor-Leste’s
achievements in reforming the government sector,
declaring the country ‘a model of transparency’ [58].
Also, the top management's effort in reforming
government institutions received significant recognition
when the UN Secretary-General appointed the relevant
minister of the government institution implementing the
Alpha project as a member of a UN high-level panel of
26 eminent people by [68].
We observed a similar international recognition to
the top-management in the Beta project, where several
top officials presented their efforts to deliver reforms at
an international forum and received recognition from
their counterparts in the Asia region. The essence of
ICT4D implementation in government institutions is to
bring reforms to these institutions. These reforms
include changes in the way government conducts its
business; for instance, it is often argued that
government institutions need to function similarly to
private sector institutions, where the citizen is the
customer [21]. However, these changes are found to be
problematic in the developing countries’ context
because of their traditional top-down government-tocitizen relationships [17]. Thus, the delivery of reforms
demands a significant effort to encourage topmanagement to support those reforms.
Successful efforts to institutionalize the system
combined with data output interdependencies between
relevant government institutions, as well as the highprofile political recognitions enjoyed by the topmanagement from national and international forums
helped to solidify top management's sponsorship. This
outcome contributed to ensuring the continued
allocation of crucial resources, continued system use,
and subsequent enhancements within the host
institution, and thus, its sustainability.

5.

Conclusion

The discussed cultivating sustainability theory is a
substantive theory [72]; as such, it has internal validity
and works in the context from which it emerged [33].
Being a substantive theory also means that the theory
was not meant to be not universally generalizable;
instead, it aims at offering a significant level of
knowledge transferability [32, 53].
The cultivating sustainability theory shows a threephase process aiming at achieving critical aspects of
sustainability during the entire project implementation
process, from the adoption decision to realizing the

ICT4D benefits. We grounded these phases on observed
strategies to achieve strong sponsorship, a critical
political aspect of sustainability. Further, the theory
describes the effect of the host institution’s existing
conditions on the ICT4D initiative (i.e., economic,
social and technical aspects of sustainability), and how
the new system changes these conditions.
While the literature on the sustainability of ICT4D
indicates individual aspects of sustainability, this paper
contributes to research by proposing a theory that
explains [35] how system sustainability outcomes can
be a design decision in ICT4D projects — thus
imbricating processes in a coherent theoretical model
that includes critical strategies during the end-to-end
project implementation and benefit realization process.
The knowledge advanced in our study also has a
considerable potential to impact on practice. It can help
to improve our understanding of how to deliver
effective change in LDC using information and
communication technologies, and help practitioners to
reflect on the proposed theory and adopt appropriate
sustainability strategies in their ICT4D initiatives.
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